Stability of phenobarbital N-glucosides: identification of hydrolysis products and kinetics of decomposition.
The two diastereomers of 1-(1-beta-D-glucopyranosyl)phenobarbital, (1A) and (1B), decompose to 1-(1-beta-D-glucopyranosyl)-3-(2-ethyl-2-phenylmalonyl)urea (2A or 2B) followed by decarboxylation to 1-(1-beta-D-glucopyranosyl)-3-(2-phenylbutyryl)urea (3A and 3B) under physiological conditions of temperature and pH. The sigmoidal pH-rate profile and the Arrhenius parameters indicate that degradation takes place by hydroxide ion attack on the undissociated and monoanion forms of 1A and 1B. The rates of hydrolysis of the nonionized species of 1A and 1B are more than two orders of magnitude faster than those of common 5,5-disubstituted or 1,5,5-trisubstituted barbiturates. Molecular modeling studies suggest that rate enhancement is due to intramolecular hydrogen bonding in the transition state of the C2' hydroxyl with the tetrahedral hydrated C6 carbonyl as well as hindered rotation around the N1-C1' of phenobarbital and glucose. Based on these studies it is recommended that any data related to the quantitation of 1A and 1B be reevaluated depending on how the samples were collected, stored, and analyzed.